Cord blood banks (CBBs) in Japan joined together to form the Japanese Cord Blood Bank Network (JCBBN) in 1999, to facilitate the exchange of information and to establish an HLA search system for unrelated transplants. At its foundation, the 5-year aim of the CBBs was to preserve 20 000 cord blood (CB) units, with the assumption that 90% of the Japanese population would be able to find a CB unit with 6/6 or 5/6 Ag-level HLA matches. After 10 years of activity, the JCBBN has overseen more than 6000 CB transplants and provided more than 32 000 units for searches (http://www.j-cord.gr.jp). Encouraged by the CB transplantation results, which are comparable to those of unrelated BMT, [1] [2] [3] [4] CB transplantation is now applied to a wide range of diseases and ages. For reference in the future planning of CBBs, we analyzed the frequency of HLA types in CB recipients and calculated the necessary bank size, based on the HLA haplotype frequencies in the donors registered to the Japanese Marrow Donor Program (JMDP).
Searches for CB that is HLA matched to patients was performed using HLA typing data at the Ag level for the HLA-A, -B and -DR loci. The HLA types of the patients and CB units had been confirmed before transplantation by the CBBs using serological or DNA typing methods. HLA types of the patients and CB units have been accumulated in the JCBBN database, and data for 4515 transplants were retrieved from the database with the approval of the JCBBN. The ratios of HLA matches in the rejection direction at the Ag level were 9.5, 32.4, 56.0 and 2.1% for 6, 5, 4 and 3 out of 6 matches, respectively. The median body weight of recipients was 50.3 kg, although when grouping the patients together for every 5 kg, the distribution of body weight showed two peaks: a smaller peak at 10-15 kg, and a main peak at 50-55 kg. The 25th and 75th percentiles were 39.2 and 59.0 kg, respectively. The minimum weight was 3.0 kg and the maximum was 129.8 kg. There were 3338 types of HLA-A, -B and -DR combinations for 4515 CB recipients. The reported HLA types of more than 0.1% frequency among the Japanese population and the corresponding frequency in CB recipients were not significantly different.
HLA haplotype frequencies in Japan are listed on the web site of the Central Marrow Data Centre of the Japanese Red Cross (http://www.bmdc.jrc.or.jp/stat.html). The top 3000 HLA-A-B-DRB1 DNA haplotypes had a frequency of at least 0.001108% and a total frequency of 98.57% for the voluntary donors registered with the JMDP. The usage of HLA haplotype frequency data from a healthy population, without private information, was approved by the ethics committee of the Japanese Red Cross Blood Service. From combinations of 3000 haplotypes, 4.5 million patterns of DNA phenotype were calculated, and these DNA phenotypes theoretically represent 97.17% of the JMDP's registered donors. The 4.5 million DNA phenotypes were converted to HLA Ag phenotypes, based on the WHO HLA Nomenclature, 5 resulting in 317 276 expression patterns. Thus, we created the data of a hypothetical donor pool of 317 276 donors, and calculated the necessary bank size using these haplotypes at the HLA Ag level.
The HLA matching of donor and patient was performed using the Ag level for HLA-A, -B and -DR. The JCBBN uses the same level for class I and class II Ag matching for donor searches, which takes into consideration a report on the significance of class I HLA allele matching compared with class II allele matching in Japan. 6 The number of donors required was calculated for up to two Ag-level mismatches based on the 3338 CB recipient HLA types (Figure 1 ). For 6/6 matching, 87% of the cases would find a CB unit in a bank size of 290 000; for 5/6 matching, 96% of the cases would find a CB unit among 10 000; for 4/6 matching, almost every case would find a CB unit among 1580. Thus, the bank size needed for Japan was calculated to be between 1600 and 10 000 units, based on the proposition that CB transplantation needs less stringent HLA matching.
For the United Kingdom, it is reported that an inventory of 50 000 units will provide a 5/6 matched donor for up to 80% of patients. 7 In the United States, a national inventory of 150 000 units was justified. 8 With the HLA diversity of the Japanese population being relatively small compared with that in Europe or North America, we need an inventory of 10 000 units for 5/6 matching.
To date, the majority (80%) of the CB recipients in Japan have been adults, resulting in CB being chosen according to the cell number, while accepting 2/6 HLA mismatches. The mean ± s.d. of the cell dose in this analysis was 3.64±2.76 Â 10 7 /kg, and the 25th percentile, median and 75th percentile were 2.28, 2.71 and 3.58 Â 10 7 /kg, respectively. A nucleated cell dose of 2 Â 10 7 /kg patient body weight is the preferred minimum dose; thus, for a recipient of 100 kg the minimum cell number for a CB unit would be 2 Â 10 9 . When compromised to the 75th percentile of the body weight of recipients, 1.18 Â 10 9 cells are needed, and at least 1600 CB units, to provide 4/6 HLA matches. From the JCBBN inventory records up to 3 June 2009, the number of CB units with more than 2 Â 10 9 cells was 254 out of 37 268 registered units (0.68%). But 243 of these 254 units (95.7%) had already been supplied for transplantation. Furthermore, the number of CB units with X1.2 Â 10 9 cells was 4523 (12.1% of 37 268), and 3524 had already been supplied, leaving an inventory of 999. 
